Improvement by diazepam of neuromuscular transmission blocked by anticholinesterase agents in mouse diaphragms.
Effects of diazepam on the neuromuscular transmission blocked by neostigmine were studied in isolated mouse phrenic nerve-diaphragm preparations. Diazepam, in the absence of neostigmine, had no significant effect on the neuromuscular transmission at concentrations lower than 100 microM, except to enhance muscle contractility. Single and train pulses-evoked endplate potentials (e.p.p.s) and miniature e.p.p.s (m.e.p.p.s) were also unaffected. At concentrations of 175 microM or higher, diazepam caused an axonal conduction block. However, neostigmine-induced twitch potentiation, spontaneous fasciculation and tetanic fade were antagonized by diazepam at 3.5-35 microM. Diazepam did not decrease the amplitude of neostigmine-augmented e.p.p.s and m.e.p.p.s but slightly reduced their decay time. The incidence of regenerative depolarization of endplates induced by repetitive stimulation in the presence of neostigmine, was decreased from 92% to 35% junctions and the duration shortened from 650 ms to 230 ms. The amplitude of train e.p.p.s was increased. It is suggested that diazepam reverses the muscle paralysis induced by anticholinesterase agents by inhibiting the regenerative release of acetylcholine.